Background
The gastrointestinal tract consists of four layers, the mucosa, the submucosa, the muscularis propria, and the adventitia or serosa. Eosinophilic gastroenteritis is a rare disease that may have a varied presentation and is characterized by eosinophilic infiltration of the gastrointestinal tract that may involve some or all of the layers of these layers [1, 2] . Eosinophilic gastroenteritis is characterized histologically by the presence of a dense and diffuse infiltrate of eosinophils of the lamina propria of more than 20 eosinophils per high power field [3] . A recent prospective study of patients presenting with lower abdominal symptoms showed that the prevalence of eosinophilic gastroenteritis was 2.6% [3] .
Eosinophilic gastroenteritis is a form of Type 1 hypersensitivity disease that can be associated with other atopic diseases [2] . Personal and family history of food allergy and atopy can be found in up to 50% of cases, with an increased incidence of eosinophilic gastroenteritis in patients with a history of other atopic diseases, including asthma, and allergic rhinitis [2, 4] . The clinical presentation of eosinophilic gastroenteritis varies depending on the extent of involvement of the gastrointestinal tract, and the depth of infiltration of the gastrointestinal wall [4] . Klein et al. classified eosinophilic gastroenteritis according to the depth of eosinophilic infiltration into the mucosa, muscularis propria, and serosa [2] .
The diagnosis of eosinophilic gastroenteritis requires a high index of suspicion, as it can present with a wide range of symptoms and signs, and can present with no specific findings on clinical history and physical examination [2] . Eosinophilic gastroenteritis can have a variable clinical course. Following steroid treatment, a subset of patients will have no recurrence, while others undergo repeated and long courses of steroidal therapy due to frequent recurrences [4] . There remains no agreement regarding the ideal treatment for eosinophilic gastroenteritis, but systemic steroid therapy remains the standard therapeutic approach [3] . Other treatments for eosinophilic gastroenteritis include mast cell inhibitors, antihistamines, or leukotriene receptor antagonists [4] . Serosal eosinophilic infiltrates are present in 10% of the cases of eosinophilic gastroenteritis, and a hallmark if this subtype is peripheral eosinophilia and ascites [5] .
A case of eosinophilic gastroenteritis associated with eosinophilic ascites is presented that emphasizes the importance of full-thickness intestinal biopsy, which includes the muscularis propria, to allow the definitive diagnosis to be made.
Case Report
A 28-year-old man presented with severe epigastric and abdominal pain, nausea, vomiting, diarrhea, loss of appetite, and unintentional weight loss of 32 kg during the previous six months. He had a history of seasonal bronchial asthma. None months previously, he presented with intermittent episodes of epigastric and abdominal pain, nausea, vomiting, and diarrhea, and was diagnosed and treated as a case of Helicobacter pylori with an initial improvement of his symptoms.
On this hospital admission, the initial differential diagnosis included inflammatory bowel disease (IBD), gastroenteritis due to nonsteroidal anti-inflammatory drugs (NSAIDs), primary gastrointestinal malignancy, lymphoma, and infectious disease, including tuberculosis (TB). Laboratory investigations included a QuantiFERON test for TB, measurement of fecal calprotectin, Brucella agglutination titer, serology for human immunodeficiency virus (HIV), and measurement of the erythrocyte sedimentation rate (ESR), and C-reactive protein (CRP). All the laboratory tests were normal. The patient underwent computed tomography (CT) enterography, colonoscopy, and esophagogastroduodenoscopy (EGD).
CT enterography showed diffuse edema of the intestinal wall with increased imaging enhancement of the intestinal mucosa with nodularity involving a 20-cm segment in the left upper quadrant of the small bowel, mild ascites, and omental enhancement. EGD showed severe gastritis, hiatal hernia, and polypoid duodenitis.
The patient was treated with a proton pump inhibitor (PPI) for one month with no significant improvement. Colonoscopy was performed that showed external hemorrhoids and a sessile adenomatous polyp. The patient was diagnosed with Crohn's disease, and was discharged from hospital on the anti-inflammatory agent, mesalamine. Two weeks later, the patient reported minimal improvement.
On examination at the most recent hospital admission, his abdomen was distended, with diffuse tenderness that was worse in the epigastric area. Rectal examination showed no external or internal hemorrhoids, anal fissures, skin tags, or fistulas. Paracentesis was performed, and a sample of ascitic fluid was sent for cytological examination. The ascitic fluid was negative for malignant cells, but showed numerous eosinophils mixed with reactive histiocytes (Figure 1 ). The cytology of the ascites fluid raised the possibility of a diagnosis of eosinophilic gastroenteritis, and full thickness intestinal biopsy was advised for histopathology. The complete blood count (CBC) and differential cell count showed marked peripheral eosinophilia (22.6%).
EGD was planned to obtain the intestinal biopsies. The histology of the initial proximal biopsies showed mild chronic focal gastritis and focal chronic esophagitis. There was minimal and focal eosinophilic cell infiltration in the proximal esophageal biopsies that was not adequate for the diagnosis of eosinophilic gastroenteritis. Because the EGD biopsy results were inconclusive, the patient underwent a diagnostic laparoscopy and full-thickness small bowel Tru-cut needle biopsy that included all layers of the small bowel wall.
Histopathology of the intestinal biopsy showed dense eosinophil cell infiltrates predominantly involving the muscularis propria and serosa and included small foci of eosinophil microabscesses, as shown in Figures 2 and 3 . Histopathology also showed that the muscularis propria layer of the small intestine was less involved and showed few scattered eosinophils (Figure 4 ). On histology, the eosinophil count of the muscularis propria and serosa was >15 eosinophils per high power field.
Given that the patient's CBC and differential showed marked peripheral eosinophilia, he underwent a bone marrow biopsy and peripheral blood smear to exclude hematological malignancy and hypereosinophilic syndrome (HES). However, no clonal abnormalities and or features of malignancy or blasts were found. After exclusion of all other possible causes, the diagnosis of eosinophilic gastroenteritis was made. The diagnosis was based on the presence of persistent peripheral eosinophilia (22.6%), eosinophilia on cytology of the ascitic fluid, and eosinophilic infiltration of the muscularis propria and serosal layers of the small intestine on fullthickness biopsy.
The patient was treated with prednisone (40 mg) for three weeks, followed by tapering down of the dose. The patient reported reduced abdominal pain after one month of steroid therapy. He was scheduled for immunological follow-up at the allergy clinic to identify a possible associated food allergy.
Discussion
Eosinophilic gastroenteritis is commonly associated with gastrointestinal symptoms and is diagnosed histologically by eosinophil infiltration of the intestinal wall without evidence of extra-intestinal disease [6] . Eosinophilic gastroenteritis is more common in the pediatric population, young adults, and adults between the third and fifth decade of life [7] .
The recently reported incidence of eosinophilic gastroenteritis is estimated to be 28 per 100,000 per year, and studies have shown an increased prevalence during the past 16 years [3] . The pathogenesis of eosinophilic gastroenteritis involves a Type 1 hypersensitivity reaction, and many patients will have a history of atopy [8] . The associated allergic disorders, including asthma, allergic rhinitis, and atopic eczema are present in between 54-63% of reported cases of eosinophilic gastroenteritis [7] . Also, immunoglobulin E (IgE) levels are reported to be elevated in patients with eosinophilic gastroenteritis [5] . Elimination of antigen triggers of atopy and treatment with corticosteroids are the mainstay of patient management and lead to improvement in up to 90% of patients [2] . Second-line treatment includes mast cell stabilizers, antihistamines, and leukotriene antagonists [5] .
The classification of eosinophilic gastrointestinal disease is based on the histological findings, and is based on the Klein classification, according to the predominance of eosinophils in the layers of the intestinal wall, the mucosa, muscularis propria, and serosa, and results in a wide range of clinical presentations, as summarized in Table 1 [9, 10] . Compared with other subtypes, mucosal eosinophilic gastroenteritis is the most common, presenting mainly with nonspecific symptoms that include abdominal pain, nausea, diarrhea, and vomiting, and may mimic other gastrointestinal disorders [5] . More rarely, patients may present with severe with blood in the stool, iron deficiency anemia, or protein-losing enteropathy [5] .
The recent increase in the reported incidence of mucosal eosinophilic gastroenteritis may be because it is an easier diagnosis to make by from routine endoscopic biopsy [2] . Eosinophilic gastroenteritis that involves the muscularis propria is the second most commonly reported subtype [5] . Infiltration of eosinophils that mainly involves the muscularis propria causes thickening of the intestinal wall and can present with symptoms of intestinal obstruction [5] .
The serosal subtype of eosinophilic gastroenteritis is often associated with peripheral eosinophilia and with eosinophilia of the ascitic fluid in between 45-90% of cases [2, 11] . However, eosinophilic ascites is a rare presentation of eosinophilic gastroenteritis and is most commonly seen with the serosal subtype [4] . It has been reported that the serosal subtype has a better response to steroid therapy, without a chronic course [2, 4] .
The diagnosis of eosinophilic gastroenteritis requires the presence of three main features that include gastrointestinal symptoms, eosinophilia of one or more areas of the gastrointestinal tract on histology, and the exclusion of other causes of tissue eosinophilia, including intestinal tuberculosis, parasitosis, and malignancy [5, 7] . Although the clinical history and physical examination are important, the definitive diagnosis of eosinophilic gastroenteritis is made histologically, which requires gastrointestinal biopsy [8] . To confirm the histological diagnosis, at least 15-20 eosinophils per high power microscopic field are required [5] . Endoscopic findings suggestive of eosinophilic gastroenteritis include an erythematous and friable mucosa, pseudopolyps, polyps, and ulcers, but none of these findings is sensitive or specific, and endoscopic biopsies are required to establish the diagnosis [4] . The pathology of eosinophilic gastroenteritis usually follows a patchy distribution, which requires multiple biopsies from normal and abnormal sites during endoscopy [7] .
A recently published prospective study showed that 92.9% of patients with eosinophilic gastroenteritis had a normal endoscopic appearance during colonoscopy and if biopsies were taken only from abnormal appearing areas, 92.2% of cases of eosinophilic gastroenteritis would have been missed [3] . Table 1 . Klein histological classification of eosinophilic gastroenteritis [10] .
